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(54) atmozm «Kffls*s»&weti*ffifflLfc***^wi» 



(57) [Sti] 

l£ftX«lHlSfS6l«:<fc« (0 0 2) EOiS 
P^PI (dO 0 2) #0. 3 37 nmm $£H?+^X 
(Lc) #9 0nmJiU:, T'/HTX* V U-+f-5^ 
Hl/lcStf* 1 5 8 0 c m-1©tf— ^3tffilc*f 
1 3 6 0 c m-l<D\d-<7&mi:T*&% RiMftO. 2 
0 J-X±, fro* y 0 . 7 5 g / c m 3JX±?S 

« c <t £#f& £ * * iifflsim 
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m&ximw£fc&z (002) h©e 

mm (d0 0 2) 30. 3 37 nmm HSft^tKX 
(Lc) #9 0nmJiU:, T'/HTX* V U-+f-5^ 
hMcfctf* 1 5 8 0 c m-1©tf— ^3tffilc*f 
T* 1 3 6 0 c m-l<D\d-<7&mi:T*&% RiMftO. 2 
0 J-X±, fro* y 7®mft 0 . 7 5 g / c m 3JX±?S 

« c <t £#f& £ f * iifflsim 

[11*51 2 ] K«ffi# 2 . 2 1 g / c m 3jjU:?S3 

c <t ^#^<t Tanas i EK©*afflR«*mo 

[11*51 3 ] BET &mW*& 1 8m2/g*f?S 

Mo 

[11*514] ¥«*Si&>2~5 0Mm-(;^Ci^ 

ran*5i i ~ 3 wrn&iciBmDWsm&mtt 
[11*515] T'/nrvftfvu— tf-^vx'^ h 

McJstf* 1 5 8 0 c m-1(7)tf-^(7)¥<iifS^2 0cm 
-Ux±r$« c £ If *51 1 ~ 4 ftfr 

[ii*5i 6 ] n*5i i ~ 5 vvttimzimovmM 

* Z. t [z <fc o TM££ ft*mffiffl«Jifl£jKI{*ffio 

[ii*5i7] y^AfciKMfi.fctFftffi-facitfRr 

m i ~ 6(D^tnmcmm(Dmm»jm?&%<i t 

[11*518] iuE*Jt#. L i C I 04s L i P F 6 , 

L i B F 4 % Li CF3S03^ L i N (CF3SO2) 2. 
L i N (CF3CF2SO2) 2n L i N (CF3SO2) 
(C4F9SO2) , L i C (CF3SO2) 3^5S«8f^ 

[ii*5i9] vtwmti 

-#*-Vttmt*Z.t 1 1-^11*51 7 $ fc fcfc 

[«3I3®I¥«ISK3I3] 
[000 1] 

[0 0 0 2] 

ffi©Sl\ y3 L 2A=&*$6#ag*ftT*Tl/'*o 



ts*sftfc#, ?Eft**isyjg-ra*ic«t8&« (^vk 

5^M*) [c'J5F?Atf*/fttiL, •feAU-^-^MiIL 

[0003] Ei««ffl Ltammmm-'km^ 

?o Hfp^mM^Mli, 3 7 2mA h/g <haiS±R^ 
®*>6£»*C #5lc!|$IHI¥4-1 7 1 6 

i^jSttBoaffi (s#m*^^^#m*vjn^un) is^f 
ft*) <t$sm (*Ria!S«#**^) fcna^fo-e. s 
[0004] utos (HfB»tFHfB£Sfc«M0asjt 

£Sna.fcX5'J-£f&SU Cft£**tt?£*&Jig 

ffi«J¥^(7)±£)-{k, ffi«#M(7)^±^gW<!:LT, Sic 
I«)S««fi5ll*Rlt«flDtf-llll«TS«. C©E 

[0 0 0 5] LA^L^A^S, iSSHe^S 'A lUttte 

j««!£ H H H M#-£[^fIJi]$*-t;5 
S ft* o C ft 5 © HfB*m w»j«^*>s©iia 

S«?S*C tZV 9^U-(t VOtiiAy ?**lBftx 

y 5^ia©#a«fl^s < , y ? A-r * v© m a y ten 

® fcaftftWc £^ T li#M©ffiT^M 5 ft * o $ fe, 

ufasiit? *±Effis«Btie*iiT, asft-r * 
aseaiiEitffiicjs ut±j*t*#, -*t*?^p« 
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[0006] sic, mt*<DMMm.tt* mmtLzm 
&LtcM$* x^y-oiMiis, as©E«ie©» 

m£ffa<!:, IEJMIIH£»BiU HfpH^f A • ffimzti 
Z> V?01x'(*>lt. -M«M*SE£lH]y&fc&EjfW& 

y , * <t ^ a jst* l < * 

jpj-pssi^aBgstsofeo sic 

S to * , Wiflffi £ ® £ fi S tffc&tf 5 ft* 

y 5>E®ib*#S < , SfcffiErt?® ijf'JM^XO 
LI, * Vfc-tfV^r* □ tf-X© HfSfbttfl^ 
ftfcf y 5F?A^>#¥u?[cttiAy r^Efttfil*, 

SBiiMSU^MHE^fci&U:, «SiS*©RB#fl«3 0 0 
mAh/gdK, IBtt, S«SHfBl«:*«C 

[0 0 0 8] Cft5©Bgfilc«gU 

«o flUxfcf. ftlHI¥8-1 80 87 3^iifg[cli, gStf 

SSW^BB^trftTl^o t<D-l5T:\ ftlHI¥8-8 3 6 
1 O^aSKcli, cft£liffiU:<J:yil^ttS*fc?#»S 

[0 0 0 9] 



tLtc. 
[00 10] 

[it mzM^T % tctbai^m ij&DW&etum % tc 

£iR]#ibifc«JS^e: SfclfrFSEteifi^atfMSte'* 
-+f/UE#7rJaTi^ C*— 97UEU:*5y*^yfl 
# y £=f U£H<7)i y Lfclfc?) c £ U: <fc y 

z. t t\ y ? 2 A-r * m a y « 8KM>a£iisn 
*5icii jMait?jK«fl«<fc y#a««:ifi<*E«te# 

S^K*ltfB£fl3^* C £ TffrF® <fc y »*W^IBBT 
Sb*xy^BP5M)»*«SEfl*Bi6«ci:?, 

[001 1] *mmnmmmmmm. c©<fcas»i 

0tlfS6lc<fc« (0 0 2) HWH^PI (dO 0 2) A^0. 
3 3 7 n m*;i, |£ H H H ?+t^X (L c ) 0 n mJ-X 

1 5 8 0 c m-1©tf— ^3tffilc*fr« 1 360 c m -1© 

tf-^tsjtraD^Rfittfo. 2oj.x±, &-3*v7m 

c T*fc®?£ y, ie(c y ? 
mmmmm t zmmnMm-'knm ic s ^ t, Iue 

[00 12] 

[0013] msffl^m 

*«w©«afflRii6*mtt, fc.ftxm.mfcuz&% (o 
02) isoisnps (do 02) n&xn&§&-v<<x (l 

c) , A^7 7 ;Ud>'T7r>U-+f-5x'>X^^ \~Mz 
1 5 8 0 c m-1©tf— ^3tffilc*fr« 1 360c 
m-1© R<i^ Stf^ y ^«ffifl«mS 

mffiffl^»ffili, i£ftX«lHlSfS6l«:<fc« (0 0 2) H 
©H^PI (dO 0 2) A^0. 3 3 7 nm*3l?Sy, IS 
H H H ?+t^X (Lc) fl«9 0nmJK±?S«o Sfc, *« 
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HUcfiW-* 1 5 8 0 c m-1©tf— ^3Saic*fT 
?1 3 60 c m-1©tf— ^3Sfttb?S«Rfilfl«0. 2 0 
JX±, »SL<liO. 23JX±, mm%L<l£0. 2 

s&ijiV'bv&fticmiLTm^zztft-v&Zo rib 

(D±m&0. 9J-XTT : -$tlH , <i;<, #$L<1*0. 7JX 
T, ftlcO. 5JXT##$U\ *5lc, *«W©«ffi 
* y 7«ffi# 0 . 7 5 g / c m 3JX±? 
«3Ci«!$«iU »SL<liO. 80g/cm3JX 
±?«y, STUiRBfcttffSlXlil. 4 0g/cm3JX 
T, <fcy»$L<li1. 2 0g/cm3?$« o 
[0 0 14] i£ftX«lHlSfS6l«:<fc« (0 0 2) HtDHIH 
PI (d 0 0 2) £<J:tfilSft?tl-<X (L c) fcfc, RjRtt 

JS/^u^©iBftit*a - rfii?sy^ (002) e©eih 

PI (dO 0 2) Sfc, HSft^tKX 

( L c ) #**IM1: £TllSft1t©B^Ril6*m?S« C t 

&&t„ *fg0S[ci3it«s T'yurv-rtfvu— tf 

hMcfctf^ 1 5 8 0 c m-1(7)tf-0?t 
StcftT^ 1 3 6 0 c m-1©tf— ^3tShb?S« Rfili 
iK«tf?<7)3lEj£fit (IfrFSEfrSI OOAffit?) (7) 

[0015] tutottmacts^T. fcftxmmftm 

lc<fc* (0 0 2) EOEIHPB (d0 0 2) #0. 3 37 
n m*;i, SBH^-fX ( L c ) tf9 0n mJiUiTS 

#31 5 8 0 c m-l<D\d-<7&mctit% 1 360 cm 
-1®l?~*3a8tfPS*R<il#0. 2 0JK±?S«»ffi 

«ffi# 0 . 7 5 g / c m3jja?S3«ffifflJKil6*mi: 

[0 0 16] *Wffl»lc£^T r*y7fc£j 1 
0 0 O0*y 7Lfcf^K«ffi£*i*LTi5y, JXT<7) 

OR 1 ] * y 7«S=*E«^® J«/»tt®^{*» 

[0017] fflmi^fimnmt, it?©***, ^ 

•^IfiSfiiLT^. *y72E«$HBi£S-fiSi:L 
Tli, *4rS3fl«SIS*ftT^«o ^<7)-#iJ<!:LT, & 
xt: 

DR2] p-p n =A • exp (- k • n) 

SS?£?o *si»f7'i^ r^-y^Jtj li, 20c 
m3Hz;U/v3D1 0 0 0@£ y 7°?EiI0f<7)fr*«Jt (p 
1000) *KlflDfr*«fip iI6 Lft 



[0 0 18] *«W©*SfflRil6*mtt, eiftS©*^ 

y?S« 0 *«W©«SfflRil6*mtt, 2 ~ 

5 0/im©iSHrt^»a?Sy, 4~3 5/im©iSHrt 
?S«(5ff»$L<x 5~2 7/um<7)iEHl*]T ; a53Ci: 
tfi'JSfSK, 7~1 9/im©iSH?S«©fl«*5lc 
»SU\, Sis, *0SW[cis^T r~j ?EK*ft« 
tEHli, r~j ®i5&icE«*ft*IHil£SfcttH£iS 

To 

[0019] *«w©*afflRii6*mtt, b e Titmm 

m&1 8m2/g*;i N Elcfcfcl 5m2/gJXT, ftlCfcfc 

1 3m2/gJXT?S«Ci:fl«»SU\ Sfc, T'/HT 
V-TtfVU— tf—^X*'^ hMciStf^ 1 5 8 0 c 
m-1®lf-*®i|MiltS#2 0 c m-UX±r$«C<!:AW 
$L<, ±RBl*27 cm-1JKT?S«Ci:fl«»SL<, 

2 1 ~2 6 c m-l&micmRLTm^ZZtftttZo 
*5lc, *«W©*SfflRil6*mttK«ffifl«2. 2 1 g 
/cm3jja?S«ci:fl«»$L<, 2. 2 2g/cm3 
JK±?S«Ci:^<fcy»SL<, #[C2. 24g/cm 
3JX±r$«Ci:AW$Ll\ 

[0 0 2 0] *«W©*SfflRil6*mtt, jRtflc^MBt* 

tiftSTfiottf * c c d*^ 7*ii^T i rar^a* 

¥EJR^S (*fc?Eafflira®JBH*£#F£U »® 

=l*ziLTl^B^/jN^uMi[cS^) #0. 9 4 0JX± 

li, 7 7 ;Ud>U-+f-5^>X^0 h;U[ci3lt«1 3 6 
0 cm-1©^jfi©tf— ^E8I (1 26 0~ 1460cm 

icfcff* 1 5 8 0 c m-1©^ifi©tf— 
i(1 480~1 680c m-1©8BMI) ©EffltbrS 
«GfiA\ 5f$L<li3. 0*31, cfc t J»$L<li2. 

5*»?sy, TRSii^icsiiattsi^ i . ojx±r$ 

[00 2 1] *«W©*SfflRil6*mictt, ^[CJltti 

« 0 fd\ JXTtcis^rcroTD^wx^u^-saatc 
[0022] 7D¥WxT,;u^-saa^})0x.«»fe<!:S« 
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*>0aSJH»*H:, EP^PI (dO 0 2) 30. 3 40 nm 
*SK $£H?+^X (Lc) #3 0nmJX±, K«ffi# 
2. 2 5g/cm3j.X±r$« £ b(7)*W$Ll\ 
HPsPI (dO 0 2) #0. 33 8nm*ll;«W 
<fcy#SL<, 0. 33 7 nm*l?£5t©^5(c 
»SLl\ Sfc, HSft^tKX (Lc) W:9 0nmJX± 
?$«tOtf<t , Jff$L<, 100nm«±r£^© 
5 lc»$ U\ W-mimt 1 0 /u m^rsst© 
tftfSU, 1 5/LimJei±?S* , E>®#<J:y#SL.<, 
2 0 /L/mJX±T i S« £ b(7)*^5[c$f$L<, 2 5/umJX 

•31/>TI*. 1 mmJKT?S« ! E)©fl«»SL<, 5 0 0 /u 
mJXT?S« ! E)©fl«<fcy»S L<, 2 5 0 /L/mJXT^S 

[0023] mwMm^mmmmmt, usiitttfE^ 

a c £ lc J; o T»#iS#ttifc«*£«?*L*£$tFfc«l 

[0 0 2 4] ^tti*;U=F-«Bl£iP7L**fSii:S* 
fcSIBftHfp-^ BElRl©jMaffi?*»*lRll«:«^*-ii 

[0 0 2 5] ^HfpHi, *©1t«lc<fcoT, $S*ttH 
t& (Flake Glaphite), fittHfp- (Crystal I ine(Vein) G 
laphite), ±igHSKAmorphousu Glaphite) IzftmZtl 

% ( m%mya^7.mmm} ( oho jsnsffi-tzv 

0SfP4 9^fgff) flDUB®^ £<fctf THANDBOOK 
OF CARBON, GRAPHITE, DIAMOND AND FULLERENESj (Noye 
s Publications*^) #BH) „ HfpHbSli, ttftfttBtf 
1 0 0 Cftlc^-cMBM"«j|fBfl«9 9. 

9%rs^*\ ±*nfpHi2 8%<!:ffii\ ^mmw^& 
icmtZo ±mmmt. mm*** <m 

T, HWt«j|ffr¥>IBttjlfBtt, HfpHbS^^«M*Mfi 



[0 0 2 6] ASHtBtt, #«fktt»HfiiTl«:£^T5 

jftzi-OXSfclie^tf-y^zi-OX^I 5 0 0~3 0 
0 0°c, S«^li*ftW±OSffi7JiPlSft-r«ci:l«:<fco 

[0027] znz<DmmMmzmz>h¥m±*i\/¥ 

ffa o rSQJitijft(7)¥±£lffiIJ:bj £HU JQ3fM>¥i§*fc 

[0028] *mmnmmmmMm*Wktz>tc®\z 

[0029] ^wi*/u=£-$asw:, »*ifc?®«iai 
iufM>¥i£*fc£ib# i jxt t % % J; a «u?+f 

r* illume ffi^jKttssifij-rsto-psso mw. 
5mr, jetfc. as^s, fi(SS£r©*t?Ritics 

[0 0 3 0] S5*<!:li, »«lc^i*iP7tT, *c<D±m 

ci^ffi-To »B4aatt, iiwi^iPTts^oas, saa 

JK«l«:<fcy»S*ft«o »«l«:iP7t«*tt, tctc^tU 

■h m%n , n^&t-h (e«*i) . tv^&t-h 

ic<fcyjiff - r«o cft5©»jiiciP7t«*©a 
[0031] jWKS£rft¥«Sfijs^»fta»ii 
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ia, «»«i«:aia»»^Ji3^ serous frss^ti 
« <fc a s»» saa £ff a <o tm s l i\ 
[0 0 3 2] *j¥tti*;i/=F-«ui£ffagW;lu ±1B 

OtISfMfcSi&fcElt, SOS. #A,RtfD*®«*t«fE 

A3 y £ U»? lc « ?S « C £ #313 5 

-K£KBL.fcP~*-£WL.TVT, *®p-*-# 

aaisis-r « c <t k <fc o rtwic^A* 

SUA, R**m*»KSfett*fSlt*-ii«ci:lc 

[0 0 3 3] C©<fcaS»SL^SflO-«9i:LT, 
OHO ^SilfFFMffi/\^7 l J > a >->X 

il^Hu 0Kf*P-*-®JBBffi£3O~1 0 0 m/ 
*M«:f *®##SL.<, 4 0~1 0 0m/Wcn<Di6> 
<fcy#SL<, 5 0~1 0 0m/»l:^^5[i:!f 

?«E)Rltl?S«^ 3 0#J-X±SBl*I^IIlSfcli?Sg 

feiij»e*-iiT«is-r«©fl«<fc y»s u\ 

[0 0 3 4] Jg**£t*0M»*®Jieffi#2. 2 5 

;u^-saa^ffofcft[c, *su:ii6iite£E«&*Jf&«yi 
£ff a li\ »ai*2 o o o°ax±rffa 

otf»$L<, 2 5 o otjja?ffa©fl«<fcy»s l 

<, 2 80 0^JK±?ffa®#*SU:#SL.lA > C©<fc 

a s*)¥tti*;i/=F-«yi£ff a c <t ic <fc o t, ntss 

[0 0 3 5] lt?©IISft1t£<fctfflt?aiaOffl*^ tS 

fr%m&(DJLvmfti±w(Dtmt Li, fiftxusiHisf 

Sic** (0 0 2) SOSIHIPB (d 0 0 2) , 
-<X (Lc) , fiitfT'/HTX^VU— tf— 
^ HUcfctf-* 1 5 8 0 c m-1®e~*&ffiU:*fT* 
1 3 6 0c m-1®e-*3a£tt?S*Rffl£fl3l/'*C£ 

-mmmwmz (002) hoep^pi (d 

0 0 2) OffljffchiK. HSft^tKX (Lc) 



ic*fu *m®(DnmmMmmm (002) eoeih 

PI (d 0 0 2) OfiMfchiK, $±H?+^X (Lc) $ 
Rfi«i**l,vfil£SXoTV*o 

?HEfrS1 OOAffit?) ©HSftttttSWiTfiy, 1 

[0 0 3 6] »fttt?®2E*te£Si&*fci&l«:W:, 
OIHKcT^SBUcAy £ <fc y 

Sti36\ C©<fcaS*STftS*/>*<LT ! E), -US 
W[c?E«ffiiJPoTffiTLTL$ao COJSHiLTtt 

fflft t % z. t ic j; y it?jKttfl« J; y ^sjkic Sons 

afe«6?S«i:*7t5ft«o 

[0 0 3 7] SI*ifu?|¥(7)*(7)-oS? «gS 

?) lcffi»LT^«*t?©ffl» (EffiSn) 
^\ ?EJIMi©SI«©i5i6«fJ^ttffiT-r«o T^to-e, 

*<h$Mtb, T^to-e, ltg»ftfl«mE?S«o fete 

?s y , *«w?isiyabft««iaiu©Rii6«s«isi 

[0 0 3 8] -)K«lc, HWt«, IWK, 

tiAHtj , r^tiflA^yj s£r©gsB«*^mJiip-r 
Mtcwu^astc, .fcyaffls^sjBit^sse 

*u?S*vJn^ < § o TtJEWttOM^li^S < s y , s 
[0 0 3 9] *fg0S#5(7)«Wrii, K«S*MiS«L 

i^m^cmrsifn. fflfo(D3i,m&^ ®mc±$<fa±L 
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« 0 Sfc, *«W©*S6l«:£^T*tS***<ffiT*-ii 

tt&z^%fi?tcm£ictoznzBmm(D2 y ym 

S*\ -*8«8WP» 5 ft* ESffiOffig® JK*I#|BM> 
* y ^«ffilcib^BlMi?SftHf, Sit Ltc^t^ 

[0 0 4 0] *«^ic£UNTtt, *¥«x*;^-«ia 

hMcfctf* 1 5 8 0 c m-1©tf— ^3tffilc*f 
«1 360 c m-1©tf— ^3tffitb?S« RfittfO. 0 
1~0. 2 5T\ j£ftX«lHltlfS6lc<fc« (0 0 2) m<o 
mmm (d002) #0. 337n m*SK 
X (Lc) fl«9 0nmJK±?S«JSJSjMB«»**, * 

U-+f-5^>X^0 hMcfctf* 1 5 8 0 c m-1(7)tf 
-*3tffiU:*ff * 1 3 6 0 c m-1©tf— ^3tffitb?S« 
Rfilfl««lSlu©jlfa«*©Rfil©1. 5{SJX±, »$L 
<W:2{SJX±, ±PIli#[cP^^ti^^A\ JiJgi 0{S 
JXT, »$ L < it 7 <SJXT6W<?1*J£3 XHSIsiSfSlc 
£3 (0 0 2) HWEHPI (d 0 0 2) 30. 3 3 7 n 
m*;i, $£H?+^X (Lc) #9 0 n mJX±^$ 'A 
fro £ y 7«ffi# 0 . 7 5 g / c m 3JX±©«1S * fife 

[0041] msfflajiii^^ffi 

oTfc, @ffl?^{k££ff*tf*W*Hk£»?26oT 

[0 0 4 2] jftffl?Ril6ft*Jlff*-li«WaHb^*i: L 

T. I* tf y ? 5 51 tf y ? $ =1 U£ U tf y 3\ 

m*mmmt%z.t-?m5tL%, i^u^-zutfy 

9. FCC7*>h^/k T'S/i^VKtfy^Safft 
Saa tf y ^Sfcffll^* C £ £ 5 lc<K U Jftfktf 
-;k ^Utf-yUT'-t^-k tf-yux^-zk 
tKU e-;U7 7 ;U=i-;U«(7)e-;ums^?i: 3 
7x/-;l/*;l/A7 7 ;i/7 f b K8tflg, 3, s-v^/u? 

T-bi-7?[/y. tA-^I/X 7 7 >h5-fe>^^ 



[0043] &tc. mmi;mm\t*mfii*&z>mm\t-£ 
ttiLTii, *;up-xsi?©3£arB^ tfytmktf 
- y U T 7 ^ U □ _ HJ /U% tf -;mt 

Ti^-imm. 7i/-;U-7K;UA7 7 ;U7 :, t: mWB* 
■< s Kfflflg* JB«S{ktefSlli*> 7;U7U;U7 7 ;ua-;K7)cfc 

s? LT»»siiR-r « c £ u: <fc y , »*it?©aiaicf*t 
[0044] (m i is) «ffifflRii6*mi: waKk^ft 

(S3 IS) lulBS^ftXtttflHHWl*, SiR*rx, JK 
tt#«fktt»HfiiT?5 0 0~3 0 0 OtlciPlSftU JK 

*{k*«*»«ieo 

[0 0 4 5] S-ie©S^cBLTtt, »«*ffifflL 

-r«w«Hk^**»»-r«^xttttffi*ffiT-r«*s* 

TtHfSS^S 3 0 0°CJXTs »$ L< liSS^S 2 0 0 
°C JXT, <fc y » $ L < tt^S*^ 5 10 0 "CJXT^ffl ^ 5 
ft« 0 S-iaic£UNT, W«Hk^*i:«afflRil6*m 

SiSlcWaKk^**f*t*-ii«e:i:fl«?*«o S2IS 
©iPlftSffitt, as 3 o o °cjx±, »s l < li 4 o o °c 
jx±, M«f$L<ii5oo°cJx±r$y, ±mamz 

mfeZ tlH^ 3 3 0 0 0 °CJXTs »$ L < li 2 8 0 0 °C 
JXTs *5[c»$L<li, 2 5 0 0°CJXTs #[C»$L 
<l*1 5 0 0tJKT?S«o m2lSli*BS1-*C<!:^ 

[0 0 4 6] S3ie©jpisas!is?tt, iaaisss^ft 

fl«*E?S«o *©TR8SffiliW«Kk^*©aS^ISail 

JElCfcoTeTSSS^ ii^li5 0 0°CJX±, 5f$L 

< li 7 o o °cjx±s l < a 9 0 0 o cJx±r$ 



(8) 
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*« ±fBjSffittiiS 3 0 0 0 °CJ-XTs »$ L < li 2 8 0 
0°CJX~K M«f$L<li2 5 0 0°CJ-XTs #[C»$L 

<i*i 5oo°axT7*?o #sas, ^pas, mm 

3BSIHS £1* g UTffit ICRS* * C £ 

lcj*£T*z: S4ieii, j6SEIc(SI:t» 
5k *5k #J^S*£fi6LT8M«lPI-f*lS?£* 

*\ ^ns-rscitRiti-psso sfe, S4ieii, m 

[0 0 4 7] *^OV«ffi«UI«SKiR«m(c£^S 
WaHk^ftfi*ORilW*0*J^ (JXT r»«*j ^ 

a) fctaso. i~5osm%, »$L<iio. 5~2 

5M%, <fcy»$L<li1~1 5M%, *SU:»S 
L<li2~i OfiM%i:^«<i;a[cpM-r«o * 

2~70/i/m, 5f$L<li4~40/L/m, <fcy#$L< 
li5~3 5/i/m, #5lc»SL<li7~3 0/im?S 

« 0 b ET : ,£.*m^zMfeLtcttmmmM7L!,£o. i 

~1 0m2/g N #$L<1*1~1 0m2/g N 
L<li1~7m2/g N #[c»$L<li1~4m2/ g r 

[0048] *mmwmwmMmmm\$, msk 

5 14 5c m-IC^I/JX* VU— !f-3fc£fl3l/'fc5 
h;U^/ftCi3^Ts 1 58 0~1 620cm 
-1©iSHlc31ft« P A (tf-^tSIA) lc*fT 
§1 350~1 3 7 0 cm-1©iSHlc31ft«tf— ^PB 
(t?~*3tffi I B) ©ib r I B/ I Aj WBSfo**!* 
Rffltf, #$L<1*0. 1~0. 7, *SU:#SL<H: 
0. 20~0. 7, #[C»$L<liO. 25~0. 6T' 
^-y^SJSliO. 7 0~1. 4 0g/cm 
3, »$L<liO. 75~1. 4 0g/cm3, J5l« 
$L<1*0. 8 5~1. 40g/cm3(7)tElll[c$iJiai1- 

JKiR«» £ ® J6«tt#S S « S&S ? * * „ 

[0 0 49] mi 

zm^T, wi^Msr* fttc*^© 

*\ -«U:ffl^SftT^*£&U:Lfc#oT«S-f*z: 



« 0 *SfflRil6*mSfett»ffifflaMI«JtRil6« 

ct y E«fk-r « c <t J; o TS«®*E«effi£iR]±;!r 
# N mttftaife y owiafcjusp* ^« c <t 

[0050] nmmmz&mtzztft-ezzmmit 

LTtt, jgHKcfcfLTSSS, *°'Jx5FUX *°y?P 
tfUX *°yx5FU>^U7*U-k SSfififcKyj'S 

• x?u> • 7^5>x> • xTisy&msfo, x 

T^^-y^l, 2-tKU7^5>xx x?U>-M 

e-i^i^ yn^y • a -t\^i>^y mmm 

2~i 2) *°U7-y{k 
t-U?X 77fkt- l J?> •^\*+t^PP^PtfU 

PifU> • ifl/>ftMftf©77li^ 
[00 5 1] <<*y&m&%GtZlM : ¥-t LTlis ?K 

yif *-> k, ?k y ^p tf u *-> k»©?k y 

i-Til/SBftfftS*, ?Ky i-T^fl^ftOSEWtt 

S^?, ?Kyxtf^p;Ub KUX *"'J7*X77^ 
x -t:y->p^x ?Kytfx;nfpy kx *'jez 

y tVA-**- tK y 7 7 0 y px h y ;Wff©S5J? 
tfUX JKSx^UX y-7?P50 hVWOS^fl 

mmmit, »$L<iii o-5 s /cmJx±, <fcy»*L 

<l*1 0-3s/cmJJU:?S«o 

[0052] mffiffl^»ffi$fciimffifflajiii^« 
tftziiZo mm, mmam^m^Ltcmu. mm 

^Ba*m*fett»ffifflaMI«JtRil6*mi«:*f LTS 
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*W£0. 1 ~3 0M%U:f *®##SL<, 0. 5 

~i om*%ic-r«©fl«<fcy»su\ 3oii%tx± 
©is««*aaip-r « £*a®rt8HfiSi#** < s v . m 
[co. i mw%ixT?imnfotnmmmmttm£tcte 

[0 0 5 3] *^(7)miiffl^»ffi$fciimiifflaji 

«KtRil6*m^ S S « mffili, □ -/ U 7 UX^EIt 

a C £ lc cfc o TE«*ftfc*a±®>£»JW®e 

s (MTnm®mtv$&) %o. 5~i. 7g/c 

m3 N #$L<1*0. 7~1. 6g/cm3, ^5[c»$ 
IXliO. 7~1. 5 5g/cm3i;-r«Ci:l«:<fcyB 

$»s«^iss#e£»% actf*< wsomffiftai 

® £ *afflK*ltfB£ fc t**affi4Mtil£ 

R«*mRil6*mtt, lt?rt8B®lBiite#S^ C £ 

mm&m&i* < , it?®SE#JEftfctti8-f sfo* it? 

5 x y i>'SP if 9 UJ L T « , £ « li x y 5>'SP 

©#a«s«ii7t« <fc a sit?jKtt (««it?©ia £ aft 
75ft tiit?* (Dmttfa mm&m <%?tc. 
t sfo* i y 5^®M£#&*.fcit?jBtt) -e&zzt 
?\ mmmmmm^tcitmmmmmmmmmmmm 

ft*E8t#JIHH]-f*o Sfc, *y7«ffi#B^z:i:, f 
SfoS J^*m##J&U:ifi^z: *a*®2l«#ll 

[0 0 5 4] 

£«o flUxfcf, ±fE©75;£[cLfc#oTfFMLfcJMI<!: 

T«ftfefe©?S*o c©<fcas#*3s-*ws*«* 

J|BWicftS®^ttflUM;!rft*fc®'?H:SiA> 
[0055] *«w©#*»-**>s*«*-r*iEaic 

li, L i F e 02% L i C0O2, L i N i L i M 



n204£<fctFCftS®#£tt{fc£». Mn0 2> Ti 
S2s FeS2, Nb3S4, M03S4, C0S2, V 
2O5, P2O5, C r O3, V3O3, Te02, GeOjW 
fcffll^* :itf?t3. IEffi(7)M^;Sli#[c$iM^ti 
*\ ±IB®*a®»!S£&£l5l«®£S£l«:<J: y«s-r * 

C 

[0 0 5 6] *«W?ffl^*iEa«*ftlCtt, WBffi> 

Ilia, IVa, VaJ£ (3 B, 4 B, 5 Bflt) tcM'T^ 
&JI£ cfc tf C ft 5 O^&fcflUSf * :ttf?#8. ^1* 
mztt. AU Tu Zr, Hf, Nb, Ta£<fctfC 
ftS®&Ji£Sfc^S££0!li3Vf*z:i:#?*. A 
U TK Ta£<fctfCftS®&Ji££€^&£#SL 

[0057] *«w©#*«-*wsicffiffl-r*««B« 

^4»7 7 >^-^A^^^ffl^*C<!:A^^*o mi* 
Wtcli, L i C I O4, L i P F 6% L i B F4, L i C 
F3SO3, L i N (CF3SO2) ^ L iN (CF3CF 
2 S0 2 ) 2n L i N (CF3SO2) (C4F9SO2) , L 
iC (CF3SO2) 3^5S*8f^5SR*ft*1JK± 

[0 0 5 8] ftimimt LTli, 
k ^PtfUV*-**-k 7?U>*-*Ts-h, 
tfxuv*-**- Hff©«PK*-**- k y -7? 

□ 5^ kvs^oaittxx^wk^* ; 1 . 2 h 
*->x^>«(7)littx-^;i/; ^7^/i-f;k 2- 
^f;l/fh7kKP77X 1, 2-5>>5 c ;l/^ h^t: 
KP77X 1, 3-5>^*V5X 7^h5t:KP75 

>»<7)ilttx-^;i/ ; v-x^u*-*^- k x^/uy 

*ft?ftiaS*SRLTffifflLT«Exfc^U 2fflJ-X± 

SS^LTffiffl LItJ:l\ C ft 5©* 

*\ k>««*-**- h*^Wr««E) 

[0059] *«w©#*»-*wsicffiffl-r«*/tu 

5«1tfl««ftfett3B©*^5SR-r«©fl«»S Ll\ mi* 
[0 0 6 0] *ffii3cfcO : IEffi^'>^<<!: 
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Z. Ate, h, HPS, -fe/l/y- 

XS££fl3^*c *®»!S£fclu flUxfcWte 

*SU:ftS£»fi**<J:5U:lES£!i-(iT, #X$-y 
[006 1] 



^ttfllteMB * ft* ® WiS IA, 

[0062] (nsg#ij i ) m i icEK*ft«ms»©ji 

fBJSSBfcS 1 icIEKSftafflSfttt-pfflS-f * C £ lc cfc 
oTI 8a£®«^j^Hft&nS!Lfc. JSttiLT 
ffll^fe HfBJSJS©aSttS 3 icEK* ft* £ £ U 

*3B££S£l«:<J: y3BSLfelB«*ai iciSt „ 
[0063] 
[SI] 





















Jag 






BET 
















tfflNo. 


m 

m 


sum*. 




situs 
wm 


am 

(») 


¥*9ttS 


d002 
(rm) 




ttK 

(g/<V) 


(™°) 


X&& 

(g/cn, 1 ) 




¥«■ 

(cm" 1 ) 


¥ ft 
PUB* 




1 (*SM1) 


A 


1009 




60 


3 


16.6 


0.336 


.10.0 


0.83 


>100 


2.26 


0.29 


22.6 


0.944 












60 


5 


9.9 


0 336 




0.85 


>100 


2.23 


0.29 


24.0 










100 g 




80 


3 




0.336 


12.0 


0.78 


>100 


2.26 


0.29 


23.0 






4(*»HB) 


A 


100 g 




100 


5 


5.0 


0.336 


17.6 


0.82 


>100 


2.22 


0.45 


23.3 


0.971 




5(*38!8) 


B 


100 g 




60 


3 


15.4 


0.336 


7.4 


0.91 


>100 




0.30 


21.9 








B 


100 g 




100 


5 


5.4 


0.336 


15.0 


0.77 


>100 


2.27 


0.44 


24.0 


0.943 




7(*«W) 


D 


500 g 




70 


3 


16.4 


0.336 




0.93 


>100 


2.26 


0.28 


21.3 






fl(*»W) 


E 


500 g 


b 


70 




15.9 


0.336 


7.4 


0.96 


>100 


2.27 


0.28 


21.4 


0.946 




9<*S698) 




90 g 




70 


3 


17,5 


0.336 




0.82 


>100 


2.26 


0.25 


23.0 


0.945 


1.9 


10(**«) 




90 g 




95 


3 


10.0 


0.336 


12.1 




>100 


2.26 


0.33 


23.4 


0.960 


1.5 


11(**B) 




600 g 


b 


70 


3 


19.2 


0.336 


6.6 


0.83 


>100 


2.26 




22.5 


0.945 




12(**«) 




600 g 


b 


95 


3 


10.1 


0.336 


10.8 


0.80 


>I00 


2.26 


0.28 


21.8 


0.960 




13CMM8) 




90 g 




85 




18.1 


0.336 


6.8 


0.76 


>100 


2.26 


0.22 


22.3 




2.4 


I4(*«W) 


G 


90 g 






3 


18.0 


0.336 


6.7 




>100 


2.26 


0.23 


25.1 




2.2 


16(*«ffl) 


H 


90 g 




65 


6 




0.336 




0.95 


>I00 


2.25 


0.25 


26.0 




2.1 


16 


A 


60kg/hr 




120 


■&m 


15.3 


0.336 


9.3 




>100 


2.26 


0.15 


21.6 


0-938 




17 


A 


150k 9 /hr 




104 


&@ 


20.5 


0.336 


7.4 


0.56 


>100 


2.26 


0.15 


21.5 




3.5 


18 


C 












0.336 


5.7 


0.71 


>100 


2.27 


0.24 


21.0 







(;£) Sua : (HO *A*tt«attm»/W7'jy-f-tf-: >m >«TiNH S- 
3£Sb *A«ttS[tPSff«/\-f7'J^-f-b--i>a>i'^7 : ANHS- 
:(tt) * -#imm<DT -4 0 QSLf-XSin, (4 Jffi) 



[0064] (mmm d mi immist\%m.mm% 3 

k g tWm$-l\s 1kg^ OS) ?7*-ttI©M 

2 0§yu-xV^=*+7— ics 

AU >I$t£ffofc 0 tt^T, ffll»HSlT[CT7 0 0 

°c$r#SLT^-;usaaLfcft[c N 1 3oots? 



icTimu mm?zm<mzmmm*i?i\ mm 

[0 0 6 5] 
[S2] 
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tm no. 








0*tt 


Rffl 


■5-?>1580 

(cm"') 


SS 
{g/cm 1 ) 


BET 
(ll'/g ) 


Urn) 


(Mi%) 


1 


wsmstrnttu 1 


0.33 


26.0 


0.90 


3.6 


19.2 


4 4 


2 




0.35 


27.8 


0.93 


3.3 


20.5 


4.5 


3 




0.43 


30.4 


0.97 


3.0 


22.4 


6.0 


4 <**!») 




0.41 


31.9 


0.86 


3.3 


18.7 


5.5 


5 




0.28 


30.5 


0.93 


3.0 


22.2 


5.0 


6 (**EBJ3) 


«SfflJ*t*«»4lO 


0.29 


30.4 


0.98 


4.3 


14.7 


4.9 


7 


W*fflJJt*l**4ii 


0.37 


29.9 


0.95 


2.6 


22.7 


4.9 


8 


S«ffli*slt«*412 


0.42 


32.4 


0.95 


3.7 


14.3 


5.0 


9 <*«BJ!) 




0.27 


29.5 


0.87 


3.0 


24.1 


5.0 


10 (*«BJ|) 


SSJB**f«414 


0.28 


30.0 


0.95 


2.5 


21.9 


4.9 


11 




0.37 


30.0 


0.95 


3.3 


19.0 


4.9 


12 


wsffl«**mie 


0.24 


25.0 


0.80 


3.6 


19.8 


4.9 


13 




0.30 


28.4 


0.81 


3.0 


26.8 


4.5 



[0066] mmm i is&xfiitia^tcmmmotm 



[0 0 6 7] 
[S3] 



SIS 




d002 
(nm) 


Lc 
(nil) 


77> 

Rm 


57 > 1580 
*»* 

(cm- 1 ) 


(g/cn' ) 


(g/« ! ) 


(fim) 


A 




0.336 


>100 


0.15 


21.6 


0.56 


2.26 


27.1 


B 


cassia 


0.336 


>100 


0.19 


21.2 


0.70 


2.27 


26.8 


C 




0.336 


>100 


0.24 


21.0 


0.71 


2.27 


18.6 


0 




0.336 


>100 


0.13 


21.0 


0.46 


2.27 


28.7 


E 




0.336 


>100 


0.15 


19.6 


0.75 


2.27 


61.1 


F 




0.336 


>100 


0.13 


19.1 


0.44 


2.26 


36.7 


G 




0.336 


>100 


0.09 


22.9 


0.52 


2.26 


26.3 


H 




0.336 


>100 


0.05 


21.0 


0.47 


2.25 


100.0 



[0068] mmm i is* #2 ?n«iLfeRii6*m©» 

(1) X«|HlSf 

mffiffl^««^[c«) 1 5 %© x mmmmm&'y u □ 

**SPtLTS^U »Sftfc&£*£WIBHz;l/U:IS«k 

ftX«lHlSfBS«*3!ISU WS^ffl^TH^PI (dO 
0 2) iScfctfSH^+^X (Lc) 

(2) ^V#tfr 

B*#3fc*t»!NR-1 8 0 0»Iv7>X^ h/U 
#*r£ffofc 0 tfflrtt, »*5 1 4. 5nm(D7jW> 
-TtfVU— !f-3fc£fl3l,\ l/-+f-/<7-^3 0mWt 
RSU B31fiBSIH*7 5»lcRSLTffofeo U— tf- 

Tl*31fiaHimBPIH31fi»?©U— tf-31fi3rail«:<fcy 1 8 m 

E&s tihik* -e s # 5 o fco » 5 tifc ^ yx^ 

5 hiUC0 1 5 8 0 c m-1<ftj£©tf-^P A©5$Jt I A, 



1 3 6 0 c m-1^ifi©tf— ^ P BOMtffi I BSiSU 
^©5tJtJ± (R=l B/l A) i1 5 80c m-1©^ifi 
©tf-OWfiifs^iJ^Lfco 1 5 8 0 c m-1© 

ttj£©tf-^P A©Hft (1 4 8 0~1 680 cm"1(D 
^YA, 1 3 6 0 c m-1©^jfi©tf— B© 
Hft ( 1 2 6 0~ 1 4 6 0 c m-1©8KMI) «• Y B £ 
U ^(7)Hffltb(7){iG = YA/YB^;IiJSLfco 
[0 0 6 9] (3) *-y7«S 

- K Y T - 3 0 0 0 ) £fl3U\ mffiffl^»ffi^j§iH" 
*B£LTglHI*3 0 0/im©B£ffifl3U 2 0 c m3 

^ OOOHffo 
I, ^©Bf ©£ y :/«Jt£$J£ Lfco 

(4) K«JS 

0. 1 %#jaS1t9 J**j«*ffiffl U l?*/*-*-lc 
cfc « jSfflflSiSlcJ: o T$J£ Lfco 

(5) B E TtbUHII 

±mmm±m a m s - 8 o o o ^Huasofcia 

lc3 5 0iClciPlSftU 1 5#IHgil6#X£3l£L.fcfK £ 
il6^Xi»«lc<fc« B E T 1 *;S[cJ;oT;IJSLfco 
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(6) w-mm 

^S-SttfOrS^^U^+i/x^UV (2 0) y;nf* 

+f-0WxCSj*^it mmmftmML a - 7 o o 

[0070] (7) ^mnrnm 
7P-sc*t?«»*fSii (^sgfflm?aMFP i a- 

2 0 0 0) U P3*SiSl«:<fc««S»ft©3!IS£ 

*ffifflu i^iasitaiiLT^y^+e/x^uv (2 
o) v;ue^>^/5^u-h^ffifflLfco nffliSi 

Lfc 0 

[oo7i] ( s ) wmmmsmmommm 

im.3] mmm mm.%) =100- (kxd) / (n 

X (K + T) ) X 1 0 0 

±su:i5^T, Ktemmwmmm (kg) , 1-1*55* 
mz-iwrnm (kg) , DitmfflHz>m*-i\'tm 

(S2IS) tuOfiM (kg) , Ntti^S (S3I 
H) f£<7»StJ<7)0iKm (kg) 
[007 2] (Hffi#IJ 3 ) LfcflaSttJBfcffl UN T¥ 

(1) ¥*>6®f&S 

JKIWffi 5 g [C, tK U 7 y fttf" 'Jt> ( P V d F ) (D 

xtc'hcD^mnu x^'j-zmc, c®x5'j-£K 



K;SmiI±[c^U 8 OtT^JHUHIS 
^ffofco #5lc*a«ffifl«1. 4g/cm3$fcH: 
1. 5g/cm3£S*,fc5lcp-;U;7UX«u:<J;yE 
«flrfr-lifc®5, BS1 2. 5mm®ra»KU:*r5ft 
1 1 O^T^IHSfcLTWIiLfco LA^ft 

-h<hv'x5 1 ;U*-^-h^fiMtb2 : 8©ib*7S 
^Lfc^ciMWU^A^i . 5WJy h/U 

[0 0 7 3] (2) ^j£#m<7);IJ£ 
*SIS&ffiO. 1 6mA/cm2?0V$?2E* 

3 3mA/cm2?1. 5V$?ft* (WIfrSO'J? 

5-®3(DWi.n®wtt\^fcmttWM®wt Lfc 0 

(3) ffim^MS^mu-h^e (aaawstt) © 

II^SO. 1 6mA/cm2r<7)0 VSrtT^miSJ; 
tfltSrffl&ffiO. 3 3mA/cm2?(7)1. 5V$?©ft 

**3isiisyjgu *®hm>3 aacflfiii^ 

#MJ £Lfc„ *lc, ?E***Slt«ffiO. 1 6mA/c 
m2?0V$?ffU\ ft***ft?ft*SM&ffi2. 8 m 

A/cm2 N 5. 0mA/cm2?1. 5VJffil\ fl 
5tlfc#M^^tl ; ftl(7)m^t«JS2. 8mA/cm2s 
tf5. 0mA/cm2U:£W-*ft«S«£U S&ft* 

[0 0 7 4] 
[S4] 







WE 


0.33mA/cm 3 


2.8lnA/cm , 


5.0mA/cm 3 


1* ^ ** n 


(g/cm= ) 










(«Ah/g) 


(mAh/g) 


(mAh/g) 


(mAh/g) 


w&msmm&tio. 1 (**ib) 


1.4 


33 


348 


340 


287 




1.4 


32 


347 


337 


292 






30 


350 


345 


321 




1.4 


30 


356 


354 


268 


SS««S«litK*W»4 No. 1 (*«E> 


1.5 


26 


351 


345 


2B3 


«8«tSB*ifi*St*f*4 No. 2 (**E) 


1.5 


25 


345 


349 


313 


SffiffllSJlfflSSsSWS No. 3 


1.5 


18 


346 


341 


315 


«ffi»*a«JSw3llttW No. 4 


1,5 


24 


341 


340 


321 


«S«4M«l3Ut««»No.5 (*««) 


1.5 


19 


342 


342 


323 


«S8*flW»K**t8 No. 6 


1.5 


26 


342 


342 


332 


SSfflaiB*«**«t* No. 7 


1.5 


17 


348 


343 


319 


SSfflffiJlffiififcJifttfl No. 8 


1.5 


23 


349 


348 


327 


mfflMW6ft*tt*LNo.9 £*«*> 


1.5 


17 


344 


343 


307 


safflS*ffiJi*aEtt*4No.io c*»h) 


1.5 


25 


345 


344 


313 


iSffl«Jiffi®i**tt*4No.ii 


1.5 


22 


349 


347 


337 


S«ffl£Jl«®iKStfflN a .12 


1.5 


26 


332 


325 


253 


SSfflSS«*J**W*4No.13 


1.5 


28 


343 


333 


259 



[0075] (nss#ij4) mami -emmLtcnmmm iwno. n^u oho ^"yy^mxm. 



(13) 



2000-340232 



ttmm rMC-1 0 0j fcffiELT, jSi2 5M 

Tn 5MRftO¥J^*tS= 20. 8/im, d002 = 0. 
3 3 6 nm, B E TJ±HHft= 5. 3m2/g N £-y7 
«JS=0. 8 2 g/cm3 N L c >1 0 0 n nru K&m. 
= 2. 26g/cm3 N 5^>Rfit=0. 2 5, 

1 5 8 o*mm= 2 2.oc m-i©»it*wr«*affl 

0. 3 7, 5^?>1 5 8 0¥<iifS=2 9. 5cm"U 
>y7®m=0. 9 9g/cm3 N B E TJ;bHHII= 2. 
3m2/g N ¥±Sff«I=2 4. ««*=4. 9 

1t*tit»Lfeo «S«ffi=1. 5g/c 

m3 N «3[°1^pIjSS#*= 1 7mA h/g, 0. 3 3 A/ 



cm3SifI=3 5 2mAh/g, 2. 8mA/cm3 
*lBft*S«=3 5 1 mAh/g, 5. 0mA/cm3 
*,aam#M = 334mAh/g, t L 

[0 0 7 6] 

mmmmm&Mttm*mvtcnm*. mm (o. 33m 

A/cm3am#M) ™+t^7;U[c|f[465 
(5. OmA/cm3«i3Stt«gE» #*^<#&£tl 



F 4G046 CAOO CA05 CA06 CA07 CB02 

CB08 CB09 CC01 
5H003 AA02 AA03 BA01 BB01 BB02 
BB12 BC05 BDOO BD02 BD03 
BD05 

5H029 A J 02 A J 03 A J 04 AK03 AK05 
AK06 AL06 AL07 AM01 AM02 
AM03 AM04 AM05 AM06 AM07 
BJ02 BJ03 BJ14 CJ02 DJ16 
DJ17 HJ02 HJ05 HJ07 HJ08 
HJ13 



